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(54) Title: HYDROABSORBENT PRODUCT 

(57) Abstract: Hydroabsorbent product comprising an external. wrapping manufactured with a material permeable to water, and 
an internal wrapping having a closed cells structure and containing a superabsorbent polymer in granules; this internal wrapping 
consists of a material having the characteristic to disintegrate itself as soon as it touches water. The product according to the present 
invention has a high absorption power and good barrier properties towards mostly watery fluids, also once its absorption power is 
exhausted, and is of easy removal and disposal after its use. 
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Hydroabsorbent product 
FIELD OF THE INVENTION 

The present invention relates to a hydroabsorbent product In the shape of a 
wrapping. In particular, It relates to a product able to absorb mostly watery liquids, 
5 swelling out so as to create a barrier to the propagation of the liquids, 
1 PRIOR TECHNIQUE 

\ As known In the art, there are materials able to absorb water forming insoluble 
gels; an Important characteristic of these materials is their high ability to retain the 
absorbed liquid even when they are exposed to pressure. These are special types 

10 of polymeric materials, known as "superabsorbent polymers", nonmally used under 
the form of granular solid. Some of these polymers can absorb water masses up to 
more than 150 times their weight. Some examples of these superabsorbent 
polymers are the reticular polymer salts of the acrylic acid, or their derivatives and 
respective copolymers (for example with acrylamlde or starch). 

15 A typical use of these types of granular solids is In absorbent products, like for 
example napkins, so as to improve the product's ability to trap liquids. Uisually 
these materials are used in combination with other fibrous absorbent materials, 
like for example cellulose, having the aim to guarantee the pemrieability of the 
absorbent mass to liquids. Due to the insolubility of the gels fomried by the above 

20 mentioned polymeric materials, in fact, high concentrations of absorbent granules 
can cause the creation, after the absorption of certain quantities of liquid, of 
portions having some impermeability: this would hinder a constant and fast 
distribution of liquids in the remaining part of the absorbent mass, so lowering the 
overall efTectiveness of the product. 

25 When It is necessary to absorb or retain high quantities of liquids, as can happen 
in emergencies like floods or breakage of pipings. It is desirable to have ready- 
made absorbent products, even of significant size, with a high absorption capacity 
per volume and mass units; easy to store, transport and, after use, to remove. It is 
moreover necessary that these products constitute an effective barrier to the 

30 liquids' propagation, even after their absorbent capacity is exhausted. 

In cases like the one mentioned above usually sand bags are used. The problems 
associated to this solution are clear, due to the significant density of the material 
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used, even when dry, and to its limited absorption capacity. IVIoreover, sand mass 
is permeable to liquids and therefore, to obtain a satisfying containment effect 
even once the absorption capacity Is ended, it Is necessary to have a product with 
a remarkable thickness. At last, the sand's ability to retain the absorbed liquid is 
5 limited: this Is mostly released due to gravity and this, moreover, can cause 
problems when the bags are to be removed. 

It is therefore desirable to use materials like the above mentioned superabsorbent 
polymers, exploiting to the full their absorption characteristics and their 
impermeability once their absorption capacity is exhausted, so as to create a 

10 barrier to the liquid's propagation. 

A problem associated to the use of these niaterials arises from their significant 
Increase In volume resulting from the absorption of liquids. For this reason, the 
absorbent product should contain the superabsorbent material once this Is dilated, 
and should not act as an impediment to its expansion up to a level corresponding 

15 to a suitable absorption, so as to avoid the breaking of the same product. On the 
other hand, before use the superabsorbent material has a very reduced volume, 
so that it is difficult to have an unlfomi distribution inside an absorbent product 
based on this same material. This last characteristic Is remarkably relevant: first of 
all, to have an ideal exploitation of all the polymer contained In the product, 

20 because if the polymer was concentrated in big quantities in a small area, the 
material that first absorbed liquids could act as a barrier to the liquid's propagation 
in the rest of the material (due to the above mentioned characteristics); moreover, 
it is desirable that the whole volume of the absorbent product could immediately 
absorb and contain the liquid. 

25 The use of other absorbent materials to disperse the superabsorbent polymer's 
granules would not bring to satisfying results. In fact, the Insertion of materials 
having reduced absorbent capacities compared with the superabsorbent material 
would reduce the overall massy and voluminal absorbent capacity of the product. 
Moreover, the permeability that these materials have also when soaked would 

30 reduce the containment effectiveness of the product; at last, the liquid absorbed 
would be easily discharged due to gravity or pressure. 

The Applicant has developed a new idea for an absorbent product able to satisfy 
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adequately the needs reported above. 
SUMMARY OF THE INVENTION 

The present Invention relates thus to an absorbent product comprising an external 
wrapping permeable to water. This product Is characterised by the fact that the 
said extemal wrapping contains an Internal wrapping comprising at least one 
material basically having no resistance if wet; the said internal wrapping contains a 
\ superabsorbent polymer in granules. 

DETAILED DESCRIPTION OF THE INVENTION 

The material composing the said external wrapping Is chosen Ideally so as to 
combine the best permeability with a suitable resistance. Non-woven fabrics can 
be favourably used, Ideally so as to allow to close the wrapping through 
appropriate techniques like for example sewing, heat-seal, ultrasonic welding. 
Heat-sealable materials are especially favoured, as for example those in 
polypropylene fibres. The weight of these non-woven fabrics can be favourably 
chosen between 20 and 100 g/m^; this represents a good compromise between 
permeability and resistance needs. An example of a material specially suitable for 
manufacturing this external wrapping Is the "100% permeable polypropylene", by 
BBA NonWovens Fabric, having a weight of 50 g/m^. 

Ideally, the Internal wrapping is wholly made up of a material basically having no 
resistance if wet. 

This material should be basically free of resistance once it touches water: this 
means that It Is able to disintegrate, dissolve, or anyway easily break, so that In no 
way it acts as a barrier to the expansion of the superabsorbent polymer contained 
In the said internal wrapping. Ideally this material disintegrates or dissolves when 
moistened. If It has a high pemieability it is better. When dry. the internal 
wrapping's material should conversely have a minimum of resistance, so as to 
guarantee its workability and portability. According to one specially favourite 
aspect of the invention, a heat-sealable material is used. This material Ideally has 
a weight between 40 and 120 g/m^. preferably between 50 and 120 g/m^. 
According to one favourite aspect of the invention, a blotting paper Is used, having 
a minimum content in cellulose fibres and a very low size content; a residual 
humidity between 1 and 20% in weight, if possible not higher than 7%. and a 
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thickness between 90 and 170 ^m, and tension resistance, obviously when dry. 
between 0.3 and 1 .5 l<N/m. 

Just by way of Illustration, we perfunctorily describe here a possible way for 
manufacturing a blotting paper having the above mentioned characteristics. Low 
quality paper to be pulped (with low cellulose content, present only as not 
homogeneous and very short fibres) is pulped in wet conditions with suitable 
\ millstones, until you obtain a pulp; this is spread on a felt tape and beaten, and at 
the same time is aspirated from the tape's lower part so as to take away the water 
released by the pulp. When the material is dry and has an adequately unifomri 
thickness, you remove a first sheet from the felt tape: this is run between two hot 
rolls, so as to give It its final thickness and complete its desiccation. This material 
can be wrapped up in rolls. It is better not to add sizes during its preparation: the 
size residues already present in the paper to be pulped used should give enough 
resistance to the material so obtained, also In view of heat-sealing, without 
compromising Its ability to disintegrate once touched by water. An expert In this, 
technique can easily optimize the process parameters so as to regulate according 
to need the properties of the material so obtained; as well as obtaining materials 
having the above mentioned characteristics in another way. 
According to another possible aspect of the invention, to manufacture the said 
internal wrapping it is possible to use a water-soluble material. An example is 
given by an organic material similar to a flimsy paper, having a weight between 30 
and 100 g/m^, available under the trading name of "Hydrolene" and manufactured 
by Idroplast (Altopascio - LU - Italy). When a similar material is used, during the 
manufacturing phases it is necessary to keep the environment at a very low 
humidity, due to the extreme hygroscoplcity of this material. 
The Internal wrapping has the aim of maintaining the superabsoriaent polymer 
suitably distributed inside the external wrapping until the product Is used. Having 
virtually no resistance when whet, the internal wrapping will disintegrate, if not for 
being simply in contact with water, for the action of the polymer contained in it, 
when this swells: and will leave the polymer free to fill the external wrapping, that 
will have a suitable capaciousness. 

According to one favourite aspect of the Invention, the internal wrapping can 
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comprise two sheets of the said material having virtually no resistance when wet, 
Ideally of blotting paper having the above mentioned properties, suitably united 
along their margins, ideally through heat-seal. Even more preferably, the two 
sheets are united in other points so as to form many cells that hold the 
5 superabsorbent polymer. Ideally the ceils are closed, that is do not communicate 
between one another. The internal wrapping will therefore have the look of a "cells 
sheet", each cell being obtained between the two sheets constituting the said 
internal wrapping. 

The sheets may be joined together in different ways. Heat-sealing is prefen-ed 
10 because it allows to employ reduced amounts of size than gluing, in order to affect 
less the property of the sheet of disintegrating when contacted with water. The 
sheets are preferably prepared for heat-sealing with an adequate amount of a size 
suitable for this application. 

The polymer can be distributed in the cells in variable quantity, according to need; 
15 ideally all the cells have basically the same size and hold similar quantities of 
polymer. 

The cells can have various shapes and sizes, according to the properties desired 
for the product and its manufacturing needs. According to one aspect of the 
invention, the cells can have a square or rectangular shape; their size is 

20 favourably rather small, so as to improve the polymer's distribution, consistently 
with the effortlessness of the manufacturing process. We saw that the suitable 
cells have such a size that in the "cells sheet" structure of the internal wrapping 
there are between 250 and 2000 cells per m^. preferably between 250 and 1000 
cells per m^, and more preferably between 300 and 500 cells per m^. 

25 According to one further aspect of the invention, the filling of the cells is chosen so 
as to balance an optimum exploitation of all the superabsorbent polymer and the 
ability of the swollen polymer to act as a bamer to the passing of liquids. 
The absorbent product according to the present invention can have the most 
miscellaneous collection of shapes and sizes, according to the needs to be met. 

30 According to one favourite aspect of the invention, the absorbent products can 
have the shape of pillows, obtained sealing together at their margins two sheets, 
having equal shape and size, and made of the material composing the external 
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wrapping. Ideally these pillows have a rectangular shape, that Is are obtained by 
two sheets of the material composing the external wrapping, having a rectangular 
shape. Between these two sheets the internal wrapping will be placed, that holds 
the polymer. Just by way of illustration a similar product could have a size of 50 x 

5 80 cm, or, even preferably of 50 x 70 cm. 

As mentioned above, the internal wrapping will be ideally composed by two 
blotting paper sheets sealed together so as to make a "sheet of cells" structure. 
This structure can suitably have a shape similar to the one of the absorbent 
product, so as to distribute the polymer in all the space between the two sheets in 

10 penneable material composing the external wrapping. More than one structure 
overlapping one another can be used; however, it is better to use only one 
structure per absorbent product. This allows to optimize the exploitation of the 
polymer and the liquid containment properties of the product, and to manufacture 
this same product with the minimum possible quantity of materials different from 

15 the superabsorbent polymer. 

The external wrapping has chiefly the function of containing the swollen polymer. 
The volume available in the external wrapping shoujd be so big as to allow an 
expansion of the polymer equal to a suitable liquid absorption. When the said 
external wrapping has the shape of a pillow composed by two sheets of the 

20 external wrapping united together along the margins, the suitable values of the 
said volume could be favourably between 30 and 150 I per m^ of side surface of 
the absorbent product, a suitable value being 125, where with side surface we 
mean the surface of one of the two sheets composing the external wrapping. 
Lower values may be chosen for applications wherein a large swelling is not 

25 advised. More preferably, this volume is of at least 40 l/m^. better still at least 70 

The superabsorbent polymer in granules can be easily chosen according to It use. 
We prefer reticular polyacrylic acid salts, like reticular sodium polyacrylate. As 
regards their effectiveness, we prefer polymers able to absorb at least 10 times 
30 their weight in water, more preferable are those that absorb at least 50 times their 
weight in water, even more preferably they should be able to absorb more than 
100 times their weight in water. A specially preferred product is available with the 
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trading name of FAVOR-PAC 230. manufactured by Stockhausen, having a 
granulometry from 1 00 to 860 ^im. 

It Is preferable that the absorbent products of the present Invention contain 
between 0.2 and 2 kg. more preferably between 0.3 and 0.7 kg in polymers per m'' 
5 of side surface as above defined. 
! A parameter that could be important to evaluate is the weight of the product once 
\ swollen. It could be useful to have a weight that could act so that the friction of the 
product with the ground prevents the dragging of this same product by the liquid 
you wish to hold back. In fact, the absorbent products according to the present 
10 invention are specially Indicated to be used in case of spilling of great quantities of 
liquid, as in the case of floods or spilling of liquid from pipings or plants. It could 
also be beneficial to have a means for uniting two or more products together, so 
as to obtain suitably sized absorbent and containment structures; for example, a 
series of male and female button holes, suitably alternated, could be applied along 

15 the product's margins. 

The said products can also be fixed to rigid structures or included into cage 
structures, that can be used in the containment of considerable liquid flows. 
Moreover, it is easy to regulate the polymer content per volume or surface unit, as 
well as choose suitable sizes, so as to satisfy also other kinds of needs, like 

20 domestic or health uses; this confers to this invention a great flexibility of use. 

The absorbent products according to the present invention can be easily removed 
after their use, without losing the liquid absorbed. They can be disposed of, thanks 
to a suitable choice In the materials composing them, as regular waste (except for 
the case in which they absorbed specific polluting substances). 

25 They can also be dried, for example leaving them in the light. In this case the 
polymer releases the water it absorbed under gaseous fomi, becoming lighter. 
This can be useful to carry the products used and for their disposal (the 
superabsorbent polymers can usually be burned down). 

Usually the polymers of the type here used, once used, will lose their absorbent 
30 properties, even after having released the water absorbed in the way indicated 
above. For this reason it will be possible to use again the absorbent products 
according to the invention only if these absorbed liquids only for a part of their 
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overall capacity. 

Due to their nature, the products according to the invention should be protected 
from humidity until their use: otherwise the polymer would at)sorb the humidity, so 
compromising the product's absorbent properties, and this could bring to the 
5 disintegration of the internal wrapping. A suitable system is to store the products in 
! sealed wrappings made with impermeable materials. 

\ Just by way of illustration, we report that the internal wrapping in cells could be 
manufactured with machinery similar to the one used to manufacture powder 
products in sachets made of paper or other heat-sealable materials; machinery 

10 that create a continuous sheet with cells structure, that is then cut in sachets. 
Instead of cutting it, this sheet can then be placed between two sheets of the 
material composing the external wrapping of the product according to the 
invention, continuously unreeled by rolls. The multiple-layers "band" so obtained is 
heat-sealed along its margins and, at the same time, heat-sealed and cut 

15 sideways at regular intervals, so as to obtain rectangular products in the desired 
sizes. The necessary changes to the machinery used can be easily found by the 
technicians in the field. 

It should be noted that, operating in the above mentioned way, the intemal 
wrapping is sealed by all its four sides to the external one. This characteristic, due 

20 to the need of simplifying the manufacturing process, can be favourable to keep 
the polymer in the desired position. However, as a rule, the fact that the Internal 
wrapping is fixed to the external one does not represent a prerequisite. In fact, it 
has been found that it may be advantageous to prepare the internal wrapping on a 
separate machine and cut it into sheets of the required size to be placed into the 

25 external wrapping. The sheets of the latter may be then heat-sealed, or, 
preferably, sewed together, without being necessarily joined with the internal 
wrapping. This may be prefenred when the temperature required for heat-sealing is 
different for the materials of the internal and of the external wrapping. 
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CLAIMS 

1. Absorbent product comprising an external wrapping permeable to water, this 
product being characterized by the fact that the said external wrapping 
contains an internal wrapping comprising at least one material basically having 
no resistance if wet, the said internal wrapping containing a superabsorbent 
polymer in granules. 

2. Product according to claim 1 in which the external wrapping is manufactured 
with a non-woven fabric having a weight between 20 and 100 g/m^. 

3. Product according to claim 2 in which the said material is polypropylene. 

4. Product according any of the previous claims in which the said superabsorbent 
polymer is able to absorb water over 10 times Its weight. 

5. Product according to claim 4 in which the said superabsorbent polymer Is able 
to absorb water over 100 times Its weight. 

6. Product according to claim 4 or 5 In which the said superabsoriaent polymer is 
a sodium salt of reticular polyacryllc acid, having a granulometry between 100 
and 860 pm. 

7. Product according to any of the previous claims in which the said internal 
wrapping is composed by blotting paper having a weight between 40 and 120 
g/m^. 

8. Product according to claim 7 in which the said blotting paper is heat-sealable. 

9. Product according to claim 7 or 8 in which the said blotting paper has a 
residual humidity between 1 and 20% In weight, thickness between 90 and 170 
|jjn, and a tension resistance when dry between 0.3 and 1.5 kN/m. 

10. Product according to claim 9 in which the said blotting paper has a residual 
humidity not higher than 7% in weight. 

11. Product according to any of the claims from 7 to 10, in which the said blotting 
paper is obtained from paper pulped and spread in sheets. 

12. Product according to any of the claims from 1 to 6 in which the said internal 
wrapping is composed by a heat-sealable and water-soluble material. 

13. Product according to any of the previous claims, in which the said internal 
wrapping includes many closed cells, containing the said superabsorbent 
polymer. 
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14. Product according to the claim 13. in wliich tine said internal wrapping is 
composed by two sheets of the said material, basically having no resistance if 
wet, heat-sealed so as to have many cells, each of whom obtained between 
the two said sheets. 

5 15. Product according to claim 14, in which the said intemal wrapping presents 
1 between 250 and 1000 cells per m^ 

\ 16. Product according to claim 15, in which the said intemal wrapping presents 
between 300 and 500 cells per m^. 

17. Product according any of the previous claims having the shape of a rectangular 
10 pillow, obtained with two sheets of material composing the extemal wrapping 

united between them along the margins. 

18. Product according to claim 17, in which the polymer is present in quantities 
between 0.2 and 2 kg/m^. 

19. Product according to claim 18, in which the polymer is present in quantities 
15 between 0.3 and 0.7 kg/m^- 

,20. Product according to any of the claims from 17 to 19, In which the volume 
available in the external wrapping is between 30 and 150 l/m^of side surface, 
preferably higher than 40 l/m^ 
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